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(^) CnOCOS PEMOHTA 06CAAH0f) KO- 
AOHHU 

(57) MjoepereNHtt o? hocmtoi k P^MOi n y o6* 
CJtAHMX KOMNH 3KCrMyaTauNONHyx, HarMtra- 



poMowra oOcaAHoA koaonhu m cscr ytei»i>ie* 
NMii yCTOAMNtoem niitcnipeft AeAcrtMio cmm- 
HsoiUMX ycwjiNA npM A«np«ceii«x. 
npeMiiMX)U4Kx 8^ MH*. Aah srforo nocM 
ycTtHOiXM ■ MMTt AC^exn ntpMro npoAOAb- 
HO ro^pMpotaNNoro mmcjypn ycTaMatmcu- 
X)T •Topon. npMHeM napMMarp aToporo 
naaenipa ayOiipaioT MatiMUMM napMMerpa 
ntpMco niMcmpii, a napMMarp mpaoro aw* 
OHpixir MaNMUMM napMMftTpa oCcaAMoA ko- 
AONMii* AAMMy aroporo ycraHaanHaacMoro 
naaCTupa ayOnpaioreoflbaiaftAPiHMwnapaoro 
Ha aaiMMMHy. Ooafeoiyio paOosaro xoas rHA- 
paaiwwCKOft j|0pHiipyiom0A ronoam. napeA 
ycTAHOMOA BTOpofo nMcmpa OAHH lo ero 
TOpi«oacM«BUiioTonioemaAMfOTopuanepao- 
ro M awmiiy p«6owo mi$ iMAPStmne- 
cxoH jiopHMpyioiMieli roaoaxN m KanpaaaeMHM* 
npomaonoiioxNOM icanpaaiitHMK) pa6oNero 
xQA* AOpNMpyiouieft roAOiKii. 
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MaoOpereHMe ontocMTca x paMONvy axc- 
nayaTaM^OHNwx. Nartiemtauiiix n 
CKsaxMH, Ooaaa T04NO K aoGCfaHoaatHMiO r«p- 

MtTMNNOCVMOSeMNhlX KOflONN MTaiMlMCKIt- 
MM lUlSCTtfpaMM* 

UaaMO N3o6paT«HiNi naaatrai noautua- 
MM > »»€K n i a MocTii paMOHta o0c«ahoA 
aoMNM M citT yaaaiMaNMa ycTO^MCtM 
naacnipeA Ae^^ciamo JSf*"* 
fipM A^npeccNnx. npaawuiaxMivNx 8-9 MRa. 

CnocoO ocymecTaaacfca cawxHOHM o6- 

B cxaaxcwMy cnycxax>T napawA npoflO^fc- 
HO ro^pupoaaMMuA naacTMpk nepuMarpoM. 
OonMUMM MpMMaTpi o6caAHoA koaomnii, ao- 
maaaxiT aro x ••ecty Ae^exra oScaahoA xo- 



mHHu m ycraNaaiinaaiOT a aroH nacra npwxa- 

TMAM nWAAAMHtCXOA AOpMiqnf«OmaA ItMlO- 

ank 3*TaM X Maciy AA^exra cnycxaiOT aiopoA 
npOAOAWM ro^piipoaaMHuA tuiacrup^ nepw- 
MarpoM, MaM^uiMM napMMarpa napaoro ycra- 
NaaANaaaMoro naactupx. m AfWMOA, OoflMoaA 
AffMNU napaoro ycraMaaiiHaaaMoro nAacrwpa. 
Ha aoRH««iHy. teAMiiyx> paGosaro xOAa rHAr 
pAAMMexoA AOpHHpyotueA fOAoaxw. nepcA 
ycraNOaxoA aroporo naacrypa qai«h ms aro 
TopUDA CMauiBxyr Of HOCHTanMOTopita napao- 
ro nnacTwpa na aaMMHHy pa6oHaro xoaa rnA* 
paajiH<iacxoA AopNMpynwA roaoaxM a 
HAnpABAAHHM. npOTIttOnOAOaKHOM HAnpAAAe- 

HMX> pa60HAro xoaa ngipAaAtwACxoA aophh* 

pyiOttlAA rOAOtXH. A AATAM npoHsaoAXT IfCTa- 
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HOtKy STOporo luiacriipfl sNaxiiecr t n«p«wM Tsrmm o6p«90M. k H«p«seHCTiy Ht > 

H noAHyM neptKpMTMtM nepioro n»Tpy6a no > n^M > fb yMtcTMU CAeAyiCNiaie AOnomie- 
•ceAeroAffMNe. Ntw; 

ni-fUiui+6:nj-niitji-i2 d^p-s). 

OnuTCSiMiVTCiiMnytT.MTonpMpftMOMTt S AiiMMyntpMrotiiiactiipM9ti6Mpamr«K, 
KOiioHH 140, 146, 168ii178MMiipiinofifieiiiM hioBu Mpexpm A^^esr e ADcmoMNWM ne- 

TtHNOa MH^pMUIHM Q AtAcmilWIUfOM M- peXMmMiMfnillWms(^1£"35M). BeAMHM* 

pMMtTpd wfyrptHMtll noMpKMoem koaonhu iiy mptiuMra e««Ay«v BwGNpark • yu* 
(necmNMfl MSMapicTMfl MpuMtvpa. nsi^epo- «8timranp«A«Mx.yMiiiiNMSMNnHyMeNuiwii 
NmnpiieiiyMTpyOBCmniNyjvuiaKCM- 10 m • wtMCMMoeiM or crmtNti aoctowpno- 
pMMMffi) ocmiMaAuiiiM BummtB Ham • t cm i m » op i iim m o p—xepo w uBa^M^KtM. 
MMMip«aHCTpyMAM3MMnoiitpMMiffpy.TO Ani«mmporonMCfvp«npe«wtceroAaft- 
emnrfW^3*B troMcariMocctoeycM- xM coarMTCfrntn e samcoM Amiiie 
nw M AgaAemm » q mm i w Jiopna wpw ycra- ♦•K n ioft Htcm kowmhm h napaKpw— coot- 
NoixoniiaentpflNiMNirnMSpeiK^^ 15 MicrtyKKUHAyNacTOxnepMroffuim 
npcMaMx. AoeiMraafOi H$iwnm repMenm- Cmnt««. hto ncptuA nfiaeryp^ ycriNOt- 

MOCTb. MNaTpa6yeMOMMecTeMo6ocnc4eM0 3aA>N- 

tHM fMpatpvTiM Aa^exra c napexAecroM no 
npH HcnoAUoamiM fipoNSfOAlCTMNMoA A^e. npM auQope pasMcpoc n cxeny ycrr 

HH^pMaUMM 0 TOJimMM Ct«KKNTpy6U V Hit- 20 NOWM tTOpOfO mucTwpn aoiMOXNy wcflyio- 
TOpMAt POMOHTO pCKOMOHAyOm npHNNIttn Upii BipMaHTU. TOXHO/IOnifl yCTSHOtKM flMC- 

nrflbNA^fi. sKAiOHatT TpN mna: pacuiMpeHMe na- 

BoMUiMMorao T|iy5 eoniacHo Mi i on Ht c - tiaAuioro ysacrica am aauaiMeMiia nAacrupii 
MMMUM aanepaM mmoiot AOftcraiiTeaMiua c oBeaAHoA kohonhoA nyreM aTxaiaaHMa ao- 
•HautNMA M ocoOoNKO aMyrpaHNiiA AHaMctpw 25 pHMpynuieA roAoam noA AiaMmieM ruAPO- 
fipHOmmifoabHOHal MMOoAMuoNOHMHaa^ AAHKparoNHaaaimHMNyeroxoaa-l^MnpM 
MUKaNMNMlttnoNaxQwnaiaRpeAaaaxN a yAapMNim fuiacnipa or ocaaoro cMatwima 
cooTaOTCTaMMCAonyacaMiinorOCTy.KpoMa ynopOM ycrpoAciaa; pacumpeHvia ocNoaNoro 
Toro« patera c ^KnnaoMM NaraiOM a fipant* rioenca fiaacmpa nporarnaaNiiaM AOpNMpyn- 
Mx«6MManoiiM«iipMaMNaMaNNaaii3tiaaaf 30 iiia0roiioaKM(o0wMNo6aaAaaaaNMa)TaAaaoA 
npeawuiaMiuiAOnycniMUXNaryyaoR. cMcraMOA. naacrup^ npM aroM paarpyxaarea 

nocaa ycraHOaM napaoro fiaacrwpa or ocaaoro aoaAaAcrtini roaoam Napoa iia* 
aHyrpatmyft AHaxarp dm w w ap iy it r p fW co- ^oamhiA pacumpcHHwA ys^croc Ka xonoMMy: 
oraareraaNHO cocraaaaior aanpcccoasa pacumpaMHoro naacrupa mho- 

ifMit"<tMM*2d-d«Mi*6: 35 rOKparNMMnpoxQAOMAopNMpyiouteArofloaKM 

flmt'^idrnM-HM^mM-yB. noAAiaAOMHeM 



C«««vafl,HTocaaAaMMao0Mi nflaNvtaft* 



OnacHocT% CMetMCHHa AAacrwpA no ko- 
um iiMMaaAamAMMM mm- aoaHHuaoT Ma sTopoM atane yctaMOWtM 

mm ^tnmtmm»^^ NO „,,jj MeAOCTaxONHOro UUenAaNMfl HasaAMfO- 

TSlilZ JS!^^ ^ PKuiHpeKHOro ysactM. nanpHMep np. 

!55SI?«J2^^ ^•^^ Heeo«T.e»eT^ Hp., 

noaapxHOCTH da m napMMarp ntoroporo naa* 



HaAoctaroNHOM mam oTiiMtiaraAbMOM Marara 
Na««aAM«ya ynacroa nocAe pacuiMpcHMA mo- 

A 4. 9 A*9mA^ ^A* MCAOCraWHO npMACaT R KOAOMMe. 

0|-0iiii^^-Om«--OT^ iiiM.« ^ npM60AWUi0HM36yt0HNO*HMaT«rarHApoA0M- 

fh • fUmt ♦ 6-n««j| - 16 - O - IHM.B - 12. jipj^ jipn 3ain»MMOM JUAAeHMM MOMT ■TAMyTfe 

TaxMM oOpaaoM. npM avOopa napaoro m roAoaxy • naacrupw Ma McaNa^iMTCAMyn 

sTopoFo nAAcrypeA paxOHaHAyarca opmhm* iiacr^ caoaro xoAa. 

uaf^ni«nMjL'*'ONnt*nMjt- 120«pMO*a)> BtopoA naacrypw aynoANaarcA c napiv- 

BaHa«iaMMNn2M0ffyrSimaKacaHyKep* 50 MOTpoMcorAacNopaKOMaMAaMHM.AnMNanpM- 

potcmay no paayAkrarraM yc ran oa xM napaoro MMMaerca a cooraoTCTMiM c juimmoA napaoro 

naaerypa* Ecan ycMAMO no AOpHMpymAaA ro- naacrypa naioe 1,5-2.0 m. Rpii cnycxo toux- 

Aoaxa npy aro pacuiypaimM oxaaxarca 3MMA- ^ xomcu pacnoaaraioY Ha 15-2.0 m HMma 

TeAwno HMwa nopmoaimoto (14>18 r) * npMi- topna napaoro nAacrupa. AaAca * pacuiMpe- 

max Toro. Htc AaAcraiiraAkNOO rWs OoaMia, 55 Miia NanaAMioro ysacTxa c paarpyaxoA xepx- 

n2 CAftAyer ay OpaTfc yaamrwHMyM Ma 2-5 mm ^py^ oAacry pa a ynop AOpna. aaran 

copaayapHO cranaHM yMeNvutaMMa AcActaM* nporarMaahMC A0pNMpyK)iuaA roAoaxM Oaa 

TeAMlOA OCasoA CMAU« CCAM yCMAMe OKAXOTCA AAMAMMA pACUINpaNMa OCMOaMOA mctm m 

ayiiia NopMy« th caaAyar yKaMMUMTv coov* aanpaccoava naacrypA a HacxoAbxo npoxo- 
BaTCTayx>uiMM oOpaaoM. 



..MmnMim^^ MaaMuwro Y*ten» iw CnoceS pMiQNrs e6c«ANoA kohomnu. 

^!S%^H^tmimUau»£iS»9namiAnt» 10 iwMOli. OTA MM* » ut M Ac n tsm. •no. e 

-•ocni HMchipaa «»iier»» cmnm»ui2« 
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r^^^^Moiri^eO^^ iiMniipaMi6Mpawr8oiiuMMpiM«pap«- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
Opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the welU it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the woildng travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to oy&Aap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = PiiLstr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 nun greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din perimeter Pin are 

respectively 

dinl = din.str. - 26 = din.str. • 6; 
Pinl = ^(diiLstr. • 25) = Pin.str. - 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (diastr. and Pin.str.)» for section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface da and the perimeter P2 for 
the second patch 

d2 ^ dinl + 2 = din.5tr. - 6 + 2 = din.str. - 4; 

P2 = Pinl + 6 = PiiLstr. - 18 - 6 PiiLstr. - 12. 

Thus when selecting the first and second patches, it is reconmiended to use 
Pi = Pm.str. + 6 and P2 = Pin.str. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 



1686124 
4 



Thus it is appropriate to add the following to the inequality Pi > Pfastr. > P2: 
Pi = Piltstr. + 6; P2 = PiiLstr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of die string, and 
must overlap the correspondmg portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained fi'om moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to msufScient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 nun less than the perimeter of the casing Pin.str., and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the fu^t patch 

P2 - Pinl Pin.slr. -12- Pino^tr. + 6 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location* and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the lengdi of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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